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Outline

“SLR network origin to geocenter” vector

Variations due to mass redistribution

SLR monitoring of geocenter variations

Examples of SLR results’ application

Summary and Conclusions
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TRF and Center of Mass

We concentrate here on Earth’s

“Center of Mass”, the geocenter, the

fidelity and accuracy with which SLR

defines its average location over

decades and monitors its seasonal

variations associated with the

redistribution of geophysical fluids.
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Secular Geophysical Signals

(1) :  Marianne Greff-Lefftz (2000)

(2) :  Yu. Barkin (1997)
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The ILRS Network

NORTH SITES: 16NORTH SITES: 16

SOUTH SITES: 6 (7)SOUTH SITES: 6 (7)~ 135° gap in longitude!~ 135° gap in longitude!

South Hemisphere:South Hemisphere:
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The ILRS Network Yield

Angermann & Müller, 2007

LAGEOS 1 & 2LAGEOS 1 & 2

16th International Laser Ranging Workshop, Pozna , Poland 13-17 October, 2008



7
G O D D A R D   S P A C E   F L I G H T   C E N T E RG O D D A R D   S P A C E   F L I G H T   C E N T E R UMBCUMBC

Geocenter from SLR to LAGEOS

~ 1 inch

Geocenter with respect to
ITRF2000 with secular
rates removed, raw (green)
and 30-day smoothed (red)
values [SSC(JCET) 06 L25].

Annual term amplitude: 2.0 mm

Annual term amplitude: 1.1 mm

Annual term amplitude: 6.2 mm
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Subset Solutions for an SLR TRF
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TRF Subset Solutions Statistics [mm]
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AC Performance (2006)

16th International Laser Ranging Workshop, Pozna , Poland 13-17 October, 2008



11
G O D D A R D   S P A C E   F L I G H T   C E N T E RG O D D A R D   S P A C E   F L I G H T   C E N T E R UMBCUMBC

Our Future Goals

• Future networks should deliver consistently and

reliably:

<1 mm epoch position, and

< 0.1 mm/y secular change
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Why 1 mm / 0.1 mm/y?

Effect of 1-mm/year trend in CoM-Z on Jason SLR/DORIS orbit 

radial = -0.17 mm/yr
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Beckley et al. (2007), GRL, Fig 4

ITRF2005: 3.3 +/- 0.07 mm/yr

Lemoine et al. (2008),

EGU2008-A-11368

For every 1 For every 1 mm/y mm/y Z-trend inZ-trend in

the TRF origin, sea-level ratesthe TRF origin, sea-level rates

are affected by ~ 0.2 are affected by ~ 0.2 mm/ymm/y
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Geocenter Monitoring ( Z )
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Geocenter Correction for POD (1)

Radial orbit Differences
GSFC(SLR+DORIS) - JPL(GPS) 
WITH Geocenter correction

Radial orbit Differences 
GSFC(SLR+DORIS) - JPL(GPS) 
WITHOUT Geocenter correction

S.B. Luthcke et al.  NASA GSFC, Code 698
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Geocenter Correction for POD (2)

Radial orbit Differences
GSFC(SLR+DORIS) - JPL(GPS) 
WITH Geocenter correction

S.B. Luthcke et al.  NASA GSFC, Code 698
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Radial orbit Differences 
GSFC(SLR+DORIS) - JPL(GPS) 
Using ITRF2005 (no correction)
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   Summary - Conclusions

• Tracking-network origin definition varies from week to week due to

geophysical fluid redistribution in Earth system

• ILRS monitors this at the “few mm” level including linear rates

• SLR network non-uniformity and data yield result in variable

quality of the above results over the past decade

• Future requirement of definition at epoch at < 1mm and rates of <

0.1mm/y are dictated by MSL change studies

• Application of SLR monitoring of “geocenter” WRT previous ITRF

(2000) in altimetry data reductions produces MSL results

qualitatively equivalent to those derived from the new ITRF (2005),

demonstrating SLR’s ability to accurately monitor these variations
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